In this paper, we establish some new modular relations connecting Ramanujan's cubic continued fraction V (q) with V (q n ), for n = 4, 6, 8, 10, 12, 14, 16 and 22. 
Introduction
On page 366 of his 'lost' notebook [11] 
and other identities related to V (q). H. H. Chan [4] has established these identities. Subsequently, many mathematicians contributed to the theory of Ramanujan's cubic continued fraction. Some of them are N. D. Baruah [2] , C. Adiga, T. Kim, M. S. Mahadeva Naika and H. S. Madhusudhan [1] , Mahadeva Naika [6] , Mahadeva Naika, M. C. Maheshkumar and K. Sushan Bairy [9] , B. Cho, J. K. Koo and Y. K. Park [5] , Mahadeva Naika, S. Chandankumar and Bairy [7] , [8] .
In this paper, we establish several new modular identities connecting V (q) with V (q n ), for n = 4, 6, 8, 10, 12, 14, 16 and 22.
Preliminary results
In Chapter 16, of his second notebook [10] , [3, pp.257-262 ], Ramanujan develops the theory of theta-function and his theta-function is defined by f (a, b) := ∞ n=−∞ a n(n+1)/2 b n(n−1)/2 , |ab| < 1,
where (a; q) ∞ :=
Following Ramanujan, we define
Now, we define modular equation in brief. The complete elliptic integral of the first kind K(k) is defined by
where 0 < k < 1 and 2 F 1 is the ordinary or Gaussian hypergeometric function defined by
where (a) 0 = 1, (a) n = a(a + 1) · · · (a + n − 1) for n a positive integer and a, b and c are complex numbers such that c = 0, −1, −2, . . .. The number k is called the modulus of K, and k := √ 1 − k 2 is called the complementary modulus. Let K, K , L and L denote the complete elliptic integrals of the first kind associated with the moduli k, k , l and l , respectively. Suppose that the equality
holds for some positive integer n. Then a modular equation of degree n is a relation between the moduli k and l which is induced by (5) . Following Ramanujan, set α = k 2 and β = l 2 . Then we say β is of degree n over α. The multiplier m is defined by
and L 3 denote complete elliptic integrals of the first kind corresponding, in pairs, to the moduli √ α, √ β, √ γ and √ δ, and their complementary moduli, respectively. Let n 1 , n 2 and n 3 be positive integers such that n 3 = n 1 n 2 . Suppose that the equalities
hold. Then a "mixed" modular equation is a relation between the moduli √ α, √ β, √ γ and √ δ that is induced by (7) . We say that β, γ and δ are of degrees n 1 , n 2 and n 3 , respectively over α. The multipliers m and m are associated with α, β and γ, δ respectively.
We end this section by listing some relevant identities that are useful in proving our main results. 
αδ βγ
Lemma 2.4. [3, Ch. 20, Entry 14 (i) and (ii), p. 408] Let α, β, γ and δ be of the first, third, eleventh and thirty third degrees respectively. Let m denote the multiplier connecting α and β and m be the multiplier relating γ and δ. Then βδ αγ
αγ βδ
Lemma 2.5. [3, Ch. 17, Entry 10 (i), Entry 11 (ii), pp. 122-123] For 0 < α < 1,
Lemma 2.7.
[6] We have
and Q = ϕ(q) ϕ(q 3 ) , then
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Proof. Using the equations (8), (9), (15) and (16), we deduce that
where
.
Using the equations (18) and (19), we deduce that
Using the equation (17), we deduce that
where r := ± 1 − 8V 3 (q) and t := ± V 4 (q 2 ) + V (q 2 ). Collecting the terms containing a 2 1 on one side of the equation (22) 
where s := ± V 4 (q 6 ) + V (q 6 ). Eliminating r and s from the equation (26), we obtain (1 + 2ba)
As q → 0, the first factor vanishes faster than the second factor, whereas other factors does not vanish. This completes the proof. + 64(20a 9 + 10a 6 − 5a
Proof of the identity (28) is similar to the proof of the identity (21), except that in place of results (8) and (9), result (10) is used. 
Proof of the identity (29) is similar to the proof of the identity (21), except that in place of results (8) and (9), results (11) and (12) 
Proof. Employing the equations (17) and (32), we arrive at the equation (34).
